I review three socio-economic models of economic opinions, urban segregation, and language change and show that the well known two-dimensional Ising model gives about the same results in each case.
I. INTRODUCTION
Computer simulations of Ising models have been done for half a century, have been taught in courses on theoretical and computational physics, and are assumed to be known to the reader.
1 Here we discuss how simulations simulations can be applied to some problems of interest in the social sciences: urban segregation, language change, and economic opinions.
In the Ising model each site carries a spin which is up or down; neighboring spins "like"
to be parallel, and the external field h "wants" to orient the spins parallel to the field.
At temperature T the model is simulated with Boltzmann probabilities proportional to exp(−E/k B T ) by the Metropolis, Glauber, or the heat bath algorithms, or for constant magnetization M using Kawasaki spin exchange. there is a tendency for either a strongly pessimistic or strongly optimistic opinion to form, similar to the Ising simulations shown in Fig. 1 . Thus psychological interactions ("herding") between the managers exist besides hard economic facts.
Apparently, the polled experts influence each other, like ferromagnetic spins. The hightech bubble of the U.S. stock markets, which ended in spring 2000, might have been another example of psychological impact on economics: First numerous people thought that everything having to do with computers would make big profits, and then doubts spread. In 1971
Weidlich published a more complicated method of treating such binary opinions.
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Reference 3 was followed by a study of the influence of temporally fluctuating external fields; too much such noise destroys the spontaneous magnetization. 7 If there is good (bad) news, people may evolve to form an optimistic majority, but if good news too quickly changes into bad news and back, then people just ignore it and adopt random attitudes. We might think of curriculum reform in societies were the government sets the rules and changes them before the first students under the old rules have finished their studies. <T > self-organizes, with or without spontaneous magnetization depending on the forgetting rate. The usual way of assuming from the outset a social temperature T is thus avoided by this self-organization, depending on the forgetting rate. 
III. SCHELLING'S SEGREGATION

IV. NETTLE'S LANGUAGE CHANGE
Nettle
4 simulated how one language (or language feature) which is spoken by everybody can be replaced by another language (feature) without any outside force or bias. His Fig. 1 is reminiscent of our Fig. 1 : irregular switching between positive and negative spontaneous magnetizations. He found that the rate at which the majority switches language decays if the population becomes larger; in the Ising model the answer is already known: the rate decays exponentially with increasing linear dimension of the lattice. 23 In the simulation of Ref.
4 not everybody was equal: some speakers were more equal than others, as in social impact theory. 17 This complication made the model more realistic, but is not needed to get language change.
If we consider a very large lattice, the switching of Fig. 1 become exponentially rare. If we introduce a bias in favor of the new language (feature), the bias corresponds to an external field, and the previously mentioned nucleation process occurs, as has been well studied for
Ising models and for languages.
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Later work Nettle. Nettle 4 assumed that each site follows the majority of the neighbors, except that with some noise probability it does the opposite. Even for the case of everybody influencing everybody, and everybody being equally important, switching is possible, see Fig. 3(a) . This simplification corresponds to a majority rule or voter model 22 with noise.
In Fig. 3(a) we assumed that the spin S i = ±1 to change as S i = sign( k S k ), where k runs over all sites and the sign function is replaced by a random choice if the spin sum gives zero. Then with some probability, taken here to be 39 percent, the spin is reversed (independently on whether it was reversed before). Similar results were obtained in Fig.3(b) on a 101 × 101 lattice with only 7.7 percent noise and influence only from the four nearest neighbors. 
